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AIMS
Human papilloma virus (HPV) is the cause of different types of carcinoma. Despite the remarkable effectiveness of the HPV
vaccines, there have been many complaints about their risk–benefit profile due to adverse events following immunization (AEFI).
The purpose of this study is to analyse the safety profile of the HPV vaccine basing on real-life data derived from reports of
suspected AEFIs collected in the US Vaccine Adverse Events Reporting System (VAERS) and assess if the searches on Google overlap
with spontaneous reporting.

METHODS
We collected all the reports in VAERS between January 2007 to December 2017 related to the HPV vaccines. A disproportionality
analysis using reporting odds ratio (ROR) with 95% confidence interval was performed.

RESULTS
Over the 10-year period, 55 356 reports of AEFI related to HPV vaccines were retrieved in VAERS, corresponding to 224 863
vaccine-event pairs. The highest number of reports was related to Gardasil (n = 42 244). The two events more frequently reported
and statistically significant for HPV vaccines were dizziness (n = 6259; ROR = 2.60; 95% confidence interval 2.53–2.66) and
syncope (n = 6004; ROR = 6.28; 95% confidence interval 6.12–6.44). The trends of spontaneous reporting and Google searches
overlap.

CONCLUSION
The AEFI analysis showed that the events most frequently reported were non-serious and listed in the corresponding summary of
product characteristics. Potential safety signals arose regarding less frequent AEFIs that would deserve further investigation. It is
extremely important to disseminate correct and evidence-based scientific information.
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WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT
• Human papilloma virus (HPV) prevalence in cervical cancer, the third most common cancer in women, is 99.7%
worldwide. HPV 16 and 18 are the primary cause of 70% of all cervical cancers.

• The safety profile of HPV vaccines has been proven to be good although there have been numerous controversies regard-
ing their adverse events following immunization (AEFI) especially for postural orthostatic tachycardia syndrome and
complex regional pain syndrome.

• Currently, the risk–benefit profile for HPV vaccines remains favourable.

WHAT THIS STUDY ADDS
• The reports of AEFIs collected showed that HPV vaccines are also used in ages other than those for which they are
indicated.

• The analysis of the safety profile of HPV vaccines confirms the AEFIs listed in the summaries of product characteristics,
also highlighting possible new signals suxh as alopecia, hyperacusis and parosmia.

• The evaluation of the results of Google searches and HPV vaccine spontaneous reporting trends shows that the two var-
iables overlapped and there is a possible relationship between the web searches and the attitude towards spontaneous
reporting for HPV vaccine related adverse events.

Introduction
Vaccines are among the greatest public health achievements,
as they allow the eradication and/or prevention of many seri-
ous and lethal diseases. Human papilloma virus (HPV) vac-
cines are considered so important by the World Health
Organization that are recommended to be included in na-
tional vaccination programmes [1]. HPV vaccine was first
marketed in the USA in 2006 (HPV4), followed by Italy, which
recommended vaccination between 2007–2008 [2].

It is estimated that HPV prevalence in cervical cancer, the
thirdmost common cancer in women, is 99.7%worldwide [3,
4]. HPV is also one of the most common sexually transmitted
infections [5]. In Italy, it is estimated that in 2012 there were
1515 new cases of cervical carcinoma and 697 deaths [6]. HPV
16 and 18 are the primary cause of 70% of all cervical cancers
worldwide [7], and HPV 6 and 11 are present in over 90% of
all anogenital warts [8]. In recent years, both the number of
new cases and the number of deaths from cervical cancer
have been reduced. The standardized incidence rate in Italy
decreased from 14 per 100 000 women in 1980 to 4 per
100 000 in 2012; and the standardized mortality rate from 7
per 100 000 women in 1980 to about 2 per 100 000 in 2012
[9]. This was possible due to the combined action of the early
screening through the Papanicolaou test and prophylactic
vaccination with HPV vaccines. Three HPV vaccines are
now available: Cervarix (HPV 16 and 18), Gardasil (HPV 6,
11, 16, 18) and Gardasil 9 (HPV 6, 11, 16, 18, 31, 33, 45, 52,
58). Several studies have emphasized the efficacy and safety
of these vaccines [10–15]. However, their safety profiles have
been debated due to the growth of antivaccine movements,
and there have been numerous controversies regarding their
adverse events following immunization (AEFI). A systematic
review investigating the perceived risk of vaccines in Europe
[16] underlined the high number of safety concerns about
HPV vaccination: in 29 articles analysed, the most common
concerns were about the safety. On 26May 2016, C. Gøtzsche
and others of the Nordic Cochrane Centre, made a complaint
over how the European Medicines Agency handled the safety
assessment of HPV vaccines [17]. After that, in July 2015, a re-
ferral procedure was started by European Medicines Agency
[18] to better clarify the safety profile of these vaccines. In

November 2015, the Committee for Medicinal Products for
Human Use stated that the benefit–risk profile of HPV vac-
cines remains favourable and therefore recommends the
maintenance of the marketing authorizations [19]. The aim
of this research was to contribute to the ongoing discussion
of the safety profile of HPV vaccines basing on real-life data
derived from spontaneous reports of suspected AEFIs in the
Vaccine Adverse Events Reporting System (VAERS). Further-
more, we intended to analyse the potential relationship of
HPV vaccine Google searches on the trend of related sponta-
neous reporting of adverse drug reactions.

Methods

Study population and design
Data were retrieved in VAERS, the US vaccine safety surveil-
lance database of AEFI created in 1990, co-administered by
the Centers for Disease Control and Prevention (CDC) and
the Food and Drug Administration [20]. This system does
not allow for establishing a causal association between the
vaccine and the reported AEFI, but allows the detection of un-
usual or unexpected patterns of adverse event reporting. The
VAERS reports include information age, sex, state/territory,
vaccine characteristics, description and other information
captured in VAERS include about the event (e.g. laboratory
test, onset date, outcome) and the patient (medical history
and concomitant therapies). Vaccines are reported in VAERS
according to type and name, manufacturer, route of adminis-
tration and other information, if available, as batch number
or if the vaccine is a booster dose. Symptoms were coded
using the Medical Dictionary for Regulatory Activities, which
provides highly specific standardized medical terminology
that facilitates international sharing of regulatory informa-
tion [21]. One or more symptoms can be reported for each
VAERS report. Reports are also classified by the seriousness
criteria of the Code of Federal Regulations [22]. For the
purpose of the present research, we analysed VAERS reports
received from 01 January 2007 to 31 December 2017
(11 years) related to HPV vaccines. We first analysed the data
using the CDC Wonder online computer interface [23]. This
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database assists in the analysis of public health data through
ad hoc queries. We collected all the reports related to HPV
vaccines: HPV 2 (Cervarix), HPV 4 (Gardasil), HPV 9
(Gardasil 9) and HPV X (HPV vaccine not specified) in
the last 10 years without filter for age, sex, seriousness, re-
porter or state/territory in order to have a complete view of
all reported adverse events for these vaccines regardless of
other factors. To allow an in-depth analysis also considering
the possible off-label uses and related side effects, we also con-
sidered the reports concerning age ranges other than those
for which the vaccines are indicated.

Data mining
We analysed all the reports related to HPV vaccines, first
pooled and then separated by single vaccine. We categorized
the data by vaccine type, age, sex, seriousness, onset interval
(i.e. number of days from the time of vaccination to the time
of the reported symptoms) and year of reporting. A compari-
son analysis was performed as follows: (i) all the HPV vaccine
vs. other vaccines in the VAERS database; and (ii) each single
HPV vaccine vs. others HPV vaccines of the database. The
analysis was performed using the reporting odds ratio (ROR)
with 95% confidence interval (CI) and P value ≤ 0.05, as sta-
tistical parameter to evaluate vaccine–event pairs distribu-
tion. This is a quantitative approach based on frequency
analysis of 2 × 2 contingency table, developed for evaluating
vaccine–reaction frequency compared to reference distribu-
tions of other vaccines from the whole database. If ROR < 1,
it is assumed that there is no disproportionality and the distri-
bution of the events following immunization is the same
across vaccines; conversely, if ROR is >1 there is an increased
frequency for the vaccine–event pair considered. For themost
frequent events, it was evaluated whether or not they were
listed in the summary of product characteristics (SmPCs) of
the corresponding vaccine. Lastly, we reviewed all the death
reports per year and per vaccine that included at least mini-
mal identifying information for the patient (age and sex).
All the reports based on indirect information (e.g. heard on
TV/read in newspapers) were not considered in the analysis
of deaths.

Google trend analysis
A second analysis evaluated the possible relationship be-
tween online searches and the number of spontaneous
AEFIs reports. For this purpose, we used Google Trends
[24], an online tracking tool that shows how often a
search-term is entered compared to the total search volume
across various regions of the world. The analysis on Google
Trends can be done by term or topic (i.e. a group of terms
that share the same concept). The relative search volume
is the query share of a particular term or topic normalized
by the highest query share of that term/topic over the time
series and presented on a scale from 0 to 100. Each point
generated by Google Trends is divided by the highest point,
which is conventionally set at 100.

For our aim, we searched the topic “human papilloma vi-
rus vaccine” in the same period analysed for spontaneous
AEFIs reports in VAERS (2007–2017) in the USA, as almost
all the reports were from USA.

We descriptively analysed the changes in web search
queries during the study period and compared them to the
number of reports per year.

Results

Descriptive analysis
During the study period, we retrieved a total number of
55 356 individual case safety reports (ICSRs) referred to HPV
vaccines (corresponding to 224 863 drug-reaction pairs) in
the VAERS database: 77.1% concerned HPV 4 – Gardasil;
13.1% HPV 9 – Gardasil9; 7.1% HPV 2 – Cervarix; and for
2.8% the vaccine type was unknown (HPVX). Figure 1 shows
the number of reports per year and the year of approval of the
three vaccines in the USA. The number of reports concerning
females was significantly higher than that for males (71.7%
vs. 10.7%). Table 1 shows reports classified by age, sex, seri-
ousness and fatal outcome. Almost 50% of the reports con-
cerned females aged 6–17 years. Very few reports were
related to age groups ≤5 years and ≥60 years (0.6% overall).
The onset of AEFI ranged from day 0 (i.e. vaccination day)
in 40.4% of the reports, up to over 120 days after the vaccina-
tion. Serious AEFIs were 7873 out of 55 356, (12.2%), and 406
(0.73%) had a fatal outcome.

Disproportionality analysis
The analysis was performed on 224 863 drug–reaction pairs
related to HPV vaccines. The events consisting of incorrect
vaccine storage, routinely laboratory tests or incorrect admin-
istration were not considered because not pertinent to our
discussion of the AEFIs. First, we analysed all the HPV vaccine
together (HPV2, HPV4, HPV9, HPVX) vs. other vaccines in
VAERS. The AEFIs most frequently reported and statistically
significant for HPV vaccines were nonserious and listed in
the corresponding SmPCs: dizziness (6259 reports), syncope
(6004), headache (5562), nausea (4307) and fatigue (3212).
HPV vaccine–syncope showed an ROR = 6.28 (95% CI 6.12–
6.44). Table 2 shows the top 25 AEFIs for HPV vaccines.

Among the vaccine–reaction pairs with higher and statis-
tically significant ROR vs. other vaccines we observed a num-
ber of reactions already investigated by the regulatory
authorities [18, 19] such as postural orthostatic tachycardia
syndrome (ROR = 44.02, 95% CI 37.88–51.15) and chronic
fatigue syndrome (ROR = 9.19, 95% CI 7.77–10.86). Other
reactions with high disproportionality were alopecia
(ROR = 10.40, 95% CI 9.45–11.43), systemic lupus erythema-
tosus (ROR = 7.24, 95% CI 6.13–8.54), hyperacusis
(ROR = 7.13, 95% CI 6.10–8.33) and thrombosis (ROR = 6.44,
95% CI 5.24–7.91). Many events were related to epilepsy
(n = 278, ROR = 3.53, 95% CI 3.13–3.99) and the associated
seizure (n = 511, ROR = 2.09, CI 95% 1.91–2.28) and cognitive
disorders (n = 293, ROR = 5.20, 95% CI 4.62–5.87). We then
analysed each HPV vaccine vs the other HPV vaccines.

The most reported HPV vaccine was Gardasil, which re-
sulted in statistical significance in 272 out of 2735 vaccine–
reaction pairs (9.95%). Table 3 shows the 25 most reported
and statistically significant AEFIs for Gardasil, most of which
str already listed in the SmPC of the vaccine. A high number
of reports were retrieved for alopecia (n = 420, ROR = 1.90,
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95%CI 1.68–2.15) and gaze palsy (n = 313, ROR = 2.05 95%CI
1.76–2.39). A disproportionality was detected also for throm-
bosis (n = 103, ROR = 4.53, 95%CI 2.82–7.27) and abdominal
distension (n = 117, ROR = 4.50 95% CI 2.94–6.89).

In comparison, Gardasil9 resulted in statistical signifi-
cance in 92 out of 1277 vaccine-reaction pairs compared
to others HPV vaccines in VAERS. The top 25 most reported
and significant AEFIs, shown in Table 3, were mainly related
to the injection site (injection site pain, erythema, swelling,
warmth, pruritus, induration, reaction, mass, nodule and
urticaria). Most of the AEFIs were listed in the SmPC of
Gardasil9. Peripheral swelling was reported seven times
more for HPV9 (ROR = 7.13, 95% CI 5.84–8.69) than for
the other HPV vaccines. Disproportionality was also ob-
served for eye movement disorder (ROR = 4.16, 95% CI
3.16–5.47) and for the events related to seizure disorders
(seizure, generalized tonic–clonic seizure and seizure-like
phenomena).

Disproportionalities also emerged for Cervarix that were
statistically significant for 397 vaccine-reaction pairs out of
2229. For this vaccine, the most reported events were head-
ache (672 reports), loss of consciousness (528), malaise
(465), pyrexia (398) and pallor (396). Table 3 shows the
25 more reported AEFIs for HPV2. Several AEFIs related to
this vaccine and not listed in the SmPC showed a
disproportionality compared to other HPV vaccines as
shock (n = 57, ROR = 11.72, 95% CI 8,61–15.96), parosmia
(15, ROR = 6.16, 95% CI 3.37–11.27), peripheral

neuropathy (63, ROR = 5.76, 95% CI 4.40–7.53) and com-
plex regional pain syndrome (43, ROR = 5.44, 95% CI
3.91–7.56).

Analysis of death reports
We selected the reports in VAERS that were related to HPV
vaccines and reporting death as final outcome (406 reports).
Most reports contained unverifiable information or unan-
swered follow-up requests. For this reason, we then consid-
ered for the analysis only the reports that described the age
and sex of the patient (167 reports), thus excluding those
without useful information and probably unfounded. Of
the discarded reports, most were related to information read
on the web, reported by newspapers or by hearsay. Of the
167 reports included in the analysis, 130 (77.8%) concerned
Gardasil and 151 out of 167 (90.4%) referred to females,
especially females aged 6–29 years (94.7%). Almost all reports
included other concomitant medications, vaccines or
comorbidities in addition to HPV vaccines. The great
majority of the reports presented other causes of death or
did not have a well-specified cause; in most cases, the causal
relationship with the vaccine was excluded.

Google trends analysis
Figure 2 shows the trend of the number of reports per year
and, at the same time, the volume of searches carried out on
Google for the topic “human papilloma virus vaccine”. This

Figure 1
Number of reports per vaccine and per year and year of approval of the vaccines
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tool also allowed detection of the related queries about the
topic; one of the most inquired was about the side effects of
the HPV vaccines. The interest for the topic was high in
2006, the year of Gardasil marketing in the USA. Then, the
trend decreased until 2010; a further peak was recorded be-
tween 2010 and 2011. From 2011 to 2012 there has been a fur-
ther decline in searches, followed by an increase in 2013
(third peak) and a further decrease between 2013 and 2014.
From 2014 to 2016, the volume of searches increased again
reaching the fourth peak in 2016. In parallel, analysing the
number of reports received over time by VAERS, we see that
the trend is overlapping, except between 2006–2007 where
the number of HPV reports increased while the searches de-
clined, and in 2008 where reports reached a peak while
searches remained quite low. This analysis allowed highlight-
ing of how there is a relationship between the volume of goo-
gle searches and the number of reports of AEFIs retrieved in
VAERS. The decline in interest in HPV vaccines between
2007 and 2010 is matched with the decrease in the number
of reports of AEFIs. Between 2010 and 2011 both trends in-
creased and both fell and then rose again in 2012 and 2013,
respectively. In general, as the volume of searches on Google
increases, the number of reports increases as well and vice
versa, as can be finally observed in the period between
2014–2016.

Discussion
The monitoring of vaccine safety, as well as drugs, starts from
premarketing studies and continues throughout the life cycle
of the vaccine after marketing and, in case of withdrawal,
even a few years after this. This emphasizes the systems in
place to ensure patient safety.

Overall analysis
Overall, our analysis shows that the benefit–risk profile of
HPV vaccines is largely favourable given the high number of
cancer cases prevented against the above small rate of possi-
ble serious AEFIs. Based on National Vaccine Injury Compen-
sation Program statistics reports [25], between 2006 and
2016, 101 405 935 doses of HPV vaccines were distributed in
the USA. During the same period, 2513 serious reports were
retrieved in VAERS, corresponding to a rate of two reports
per 100 000 doses. The first vaccine marketed was Gardasil
in 2006, which is also the most reported vaccine. All the
HPV vaccine are indicated in girls and women ages 9–25 or
26 years [26–28], the age class that represented the majority
of reports in VAERS (n = 38 573, 69.7%). Initially, vaccines
were indicated for the female population and only afterwards
the indication was also extended to males. The reports

Table 1
Characteristics of the human papilloma virus vaccine reports retrieved in the Vaccine Adverse Events Reporting System

Age group Events Reported Serious Death

<6 months 101 (0.18%) F 39 (0.07%) 8 1

M 32 (0.06%) 5 0

U 30 (0.05%) 2 2

6 months–5 years 203 (0.37%) F 77 (0.14%) 4 0

M 56 (0.10%) 3 0

U 70 (0.13%) 0 0

6–17 years 27 455 (49.60%) F 22 020 (39.78%) 4489 105

M 4349 (7.86%) 256 11

U 1086 (1.96%) 20 4

18–29 years 11 118 (20.08%) F 10 170 (18.37%) 1525 37

M 743 (1.34%) 64 4

U 205 (0.37%) 5 2

30–59 years 869 (1.57%) F 766 (1.38%) 216 7

M 84 (0.15%) 15 0

U 19 (0.03%) 1 0

≥ 60 years 45 (0.08%) F 26 (0.05%) 0 0

M 14 (0.03%) 0 0

U 5 (0.01%) 0 0

Unknown 15 565 (28.12%) F 6593 (11.91%) 1073 153

M 645 (1.17%) 38 5

U 8327 (15.04%) 149 75

Total 55 356 (100%) 7873 (14.22%) 406 (0.73%)

F = female; M = male; U = unknown
The percentages have been calculated out of the total events reported (55 356)
Serious events reported = 7873; not serious events reported = 47 483; total = 55 356
death = 406; not death = 54 950; total = 55 356
Multiple events can be found in a single Vaccine Adverse Events Reporting System report
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relating to male patients represent only 10.7% of total re-
ports. The analysis of the fatal reports provided reassuring in-
formation: in all cases where the cause of death was
understood, it was independent from the vaccine and none
demonstrated certainty of causal association between vaccine
administration and death.

Vaccine evaluation
Regarding the safety of these vaccines, our data are in line with
those reported in the SmPCs of the vaccines and with other
postmarketing studies available in the literature [29, 30]. From
our analysis, noteworthywas the association betweenHPV vac-
cines and syncope (ROR = 6.28), and with related events with a
high ROR as loss of consciousness, fall and presyncope. These
vaccine–reaction pairs have been already highlighted in other
articles [31, 32] and investigated by the CDC [33]. The CDC
pointed out that more than half of the syncope reports

concerned adolescents andweremainly related to the three vac-
cines administered in teenagers: HPV, Tdap and MCV4. There-
fore, more than an adverse event after vaccination, syncope
seems to be linked to the response to pain or anxiety resulting
from the vaccination process.

Another vaccine–reaction pair that deserves attention is
thrombosis (ROR = 6.44), especially with Gardasil. The pecu-
liar age range for which HPV vaccines are indicated, appears
to be superimposable to the larger part of the population that
start to take hormonal contraceptives [34]. From this perspec-
tive, it becomes difficult to discern the role of HPV vaccines in
determining adverse reactions such as thromboembolism,
pulmonary embolism or venous thrombosis, common side
effects of hormonal contraceptives. A large cohort study of
about one million adolescent girls from two Scandinavian
countries showed no consistent evidence for a plausible asso-
ciation [35] for venous thromboembolic events after vaccina-
tion with HPV4.

Table 2
Most-reported adverse drug reactions for human papilloma virus vaccines compared to other vaccines in Vaccine Adverse Events Reporting
System reports

Events No. of reports ROR SD 95%CI

Dizziness 6259 2.60 0.01 2.53–2.66

Syncope 6004 6.28 0.01 6.12–6.44

Headache 5562 1.62 0.01 1.58–1.67

Nausea 4307 1.74 0.02 1.69–1.80

Fatigue 3212 1.59 0.02 1.53–1.64

Loss of consciousness 3060 3.97 0.02 3.83–4.11

Pallor 2212 2.07 0.02 1.98–2.15

Malaise 2018 1.43 0.02 1.37–1.50

Arthralgia 1900 1.50 0.02 1.43–1.57

Asthenia 1894 1.34 0.02 1.28–1.40

Hypoaesthesia 1670 1.65 0.02 1.58–1.74

Convulsion 1660 2.31 0.02 2.20–2.42

Fall 1570 3.72 0.03 3.54–3.91

Immediate postinjection reaction 1568 1.87 0.03 1.78–1.96

Paraesthesia 1457 1.26 0.03 1.20–1.33

Abdominal pain 1351 2.89 0.03 2.74–3.05

Tremor 1183 1.56 0.03 1.48–1.66

Muscular weakness 1175 1.74 0.03 1.64–1.84

Presyncope 1013 6.50 0.03 6.10–6.92

Hyperhidrosis 992 1.29 0.03 1.21–1.38

Activities of daily living impaired 897 2.18 0.03 2.04–2.33

Abdominal pain upper 868 2.18 0.03 2.04–2.34

Feeling abnormal 823 1.71 0.04 1.60–1.83

Back pain 808 1.49 0.04 1.39–1.60

Gait disturbance 727 1.48 0.04 1.37–1.59

CI, confidence interval; ROR, reporting odds ratio; SD, standard deviation
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Gardasil 9, by contrast, was associated with reports of pre-
dominantly mild adverse reactions mainly localized at the in-
jection site. A similar result also emerged from ameta-analysis
of randomized clinical trials of Costa et al., who showed that
adverse reactions such pain and erythema occurred signifi-
cantly more in the HPV9 group than in HPV4 [36].

Some new signals emerged from the present study such as
alopecia (n = 491, ROR = 10.39), hyperacusis (n = 185,
ROR = 7.13) and parosmia (n = 37, ROR = 4.77), which require
further investigation with control groups.

As far as alopecia is concerned, Wise et al., as early as in
1997, reported cases of hair loss after routine immunizations
[37]. A few years later, Tuccori et al. [38] reported cases of
telogen effluvium resulting from HPV vaccinations, also
highlighting possible mechanisms to support the causative
role of xenobiotics in the development of alopecia. Both the
papers reported that it is difficult to determine a causal role
of vaccines.

Overall, our data confirm what is already known and
discussed for HPV vaccines and enriches the knowledge by in-
vestigating the adverse events reporting system and looking
at potential association with Internet searches. It is impossi-
ble to determine which of the three vaccines is the safest,
since they have been marketed at different times and the
distributed doses are different. The added value in cancer
prevention and therefore the reduction of mortality, along
with their favourable safety profile, makes these vaccines a
great medical discovery. However, vaccines are victims of
their own success: theymakes the diseases they prevent being
perceived as extinguished even if this is not true. Generally, a
higher standard of safety is expected for vaccine compared to
other drugs as they are administered to healthy individuals.

In addition, the disarray generated by media about such a
sensitive topic may increase uncertainty, hesitation and
reluctance towards vaccinations.

Strengths and limitations
Pharmacovigilance studies based on spontaneous reporting
have limitations and need to be supported with more accu-
rate observational studies.

First, quality of the data reported in pharmacovigilance
databases may be incomplete due to difficulty gathering in-
formation from the reporters. In addition, there could be
the possible existence of reports based on indirect informa-
tion (e.g. heard on TV/read in newspapers) in VAERS that re-
duce the quality of the data collected. Moreover, the absence
of an unvaccinated comparison group is another limitation
to consider: this type of study does not allow assessing if a
vaccine actually caused an AEFI or not. In particular, ROR
computing does not allow the quantification of the risk of
an AEFI but only suggests a statistical association between a
drug and an adverse event.

Another limitation is represented by underreporting
(i.e. lack of reports for all AEFIs that actually occur) and se-
lective reporting, that contribute to misestimation of the
number of AEFIs occurring. We should also consider the
Weber effect, an epidemiological phenomenon stating that
the number of reported AEFIs rises until the second year of
marketing, peaks and then declines [39]. Possible duplica-
tion of the reports represents another bias to which atten-
tion must be paid.

However, pharmacovigilance tools based on spontaneous
reporting allow retrieval of real-life data regarding the safety

Figure 2
Number of reports per year and volume of searches of the “human papilloma virus vaccine” topic on Google Trends
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of medicinal products without the restricted inclusion
criteria of the clinical trials. Post-marketing research can be
very useful for the evaluation of the drug safety, especially
for the paediatric population.

Vaccine hesitancy
Very interesting data arose by comparing the trend of
spontaneous reporting to the amount of research queries
on Google. This showed overlap between the two trends.
Considering the recent concerns on vaccination and the
growth of antivaccination movements, it is important to
ensure correct scientific information, and to keep in mind
that the information found on the web not always is cor-
rect. In an article, 70% of subjects reported that what they
found on the web influenced their decision towards vacci-
nation [40]. As reported by Kata [41], today everybody is
an expert. This implies the risk of the possible dissemina-
tion of fake news regarding the safety of vaccines. In the
context of spontaneous reporting, this attitude of relying
on information that is not always correct can lead to an
over-reporting that creates even more unnecessary alarm-
ism on vaccine safety. As reported by Eberth et al. [42],
however, it does not necessarily mean that media cover-
age about a specific topic prompts people to report false
adverse events. However, this may increase awareness
about spontaneous reporting and it may lead to increased
attention to the possible AEFIs and the importance of
reporting them.

Conclusion
In infectious disease, vaccines significantly contribute to pro-
longation of life expectancy and provide a significant im-
provement of the quality of life. In the case of HPV,
vaccination even reduces the risk of some forms of cancer
with an acceptable safety profile. Our data are in agreement
with the vaccine SmPCs and with the results of the safety in-
vestigations carried out by the regulatory authorities in re-
cent years. From our research, some new signals emerged
that need further investigation. There is a great importance
of disseminating an evidence-based scientific information
performed with effective communication, in order to slow
down and possibly reverse the decline in vaccination cover-
age as is happening with measles for instance.
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